Imaging synaptic zinc release in living nervous tissue.
Zinc enriched neurons have a pool of synaptic vesicles which contain free or loosely-bound zinc ions. The movement of the vesicular zinc ions into the synaptic clefts has been previously studied by microdialysis, fluorescence postmortem staining for zinc and radioactive zinc isotope. In this study the zinc fluorescence probe N-6-metoxy-p-toluensulfonamide quinoline (TSQ) has been applied as a tracer of synaptic release of zinc ions. This fluorochrome permeates cell membranes and when exposed to living brain slices gives rise to a staining pattern similar to that seen with autometallography. In the living brain slices, fluorescence emission persists after exposure to calcium saturated ethylen diamino-tetra-acetic acid (Ca-EDTA) because this chelator does not penetrate cell membranes, while sodium dethyldithiocarbamate (DEDTC), that does penetrate membranes, partially suppressed the fluorescence emission. Stimulation of slices bathed in the non-permeant chelator Ca-EDTA with 50 mM potassium chloride leads to a rapid and complete disappearance of fluorescence. In the absence of Ca-EDTA, however, potassium stimulation induces a sudden transitory increase in fluorescence. This increase is caused by a translocation of the fluorochrome (TSQ) zinc molecules from the weakly acid interior of the synaptic vesicles to the neutral extracellular space, whereby the fluorescence emission of the molecules is enhanced sufficiently to be recorded by a high sensitivity TV camera.